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Introduction
provided information on the respective fractions of vacuolar-bound Salmonella and free 159 Salmonella. As shown in Supplementary Figure S3 , the amount of Salmonella detected by 160 our assay in fractions F6 to F8 from infected cells increased after the osmotic shock, while 161 there was no increase in the number of Salmonella detected in the lower density fraction 162 before and after the osmotic shock treatment in the case of control samples. Together, these 163 results indicate that fractions F6 and F7 were enriched in intact vacuoles containing 164 Salmonella. Consequently, we used this fractionation procedure to analyze the protein 165 composition of the SCV.
166
Additionally, we wanted to evaluate the impact of the absence of effectors SopB and SifA on 167 the proteome of the SCV in D. discoideum. To this end, we performed our infection assays 168 and fractionation experiments using DsopB and DsifA mutants obtained from our wild-type S.
169
Typhimurium strain. In the case of samples from amoebae infected with the DsopB and DsifA 170 mutants, we also observed the shift in bacterial distribution between control and infected 171 samples (Figure 3) , although the increase of bacteria in F6 after osmotic shock was not as 172 evident as in samples from amoebae infected with the wild-type strain (Figure 2) . When 173 these samples were analyzed by our anti-Salmonella ELISA, we observed an increase in 174 Salmonella detected after the osmotic rupture of the vacuoles (Supplementary Figure S4) Fractions F6 and F7 from each experiment were selected for proteomic analysis. These 180 fractions were subjected to protein precipitation, and the proteins from both fractions per 181 experiment were pooled and analyzed by LC-MS/MS. Proteomic data analysis was 182 performed using the PatternLab for Proteomics 4.0 software (44). We first analyzed the data 183 obtained from amoebae infected with the wild-type strain (WT-infected samples) and the 184 corresponding uninfected control samples. For WT-infected samples 1,319 proteins were 185 identified, while for control samples 1,389 proteins were identified. After manual curation of 186 these two datasets to remove proteins corresponding to contaminants and the few bacterial 187 proteins detected, we identified 714 proteins that were shared between both conditions, 91 188 proteins present only in WT-infected samples, and 137 proteins present only in control 189 samples (Figure 4A) . Among the proteins present only in WT-infected samples we found 190 proteins related to intracellular trafficking; proteins involved in multivesicular body formation; 191 motor proteins and actin related proteins. We also found proteins involved in degradative 192 pathways such as E2 and E3 ubiquitin ligases; and different subunits of the COP9 193 signalosome. The complete list of proteins presents exclusively enriched in WT-infected 194 samples is presented in Supplementary Table S1 . Next, we analyzed the proteins found 195 both in WT-infected and control samples to pinpoint those that were enriched in samples 196 obtained from infected cells, according to their normalized spectral abundance factors 197 (NSAF) . To do this, we used the PatternLab TFold module to generate a volcano plot 198 according to the fold change (F-change) and P-value of each protein (Figure 4B) 
207
We determined the number of proteins specifically enriched in WT-infected samples: 90 208 proteins in the SC category and 62 in the C category. Among them, we found trafficking 209 related proteins, GTPases (Rab5B and RacE) and actin-related proteins. Again, we found 210 proteins related to degradative compartments such as cathepsin D, LmpB (lysosome 211 membrane protein 2-B) and the autophagy marker protein Atg8 (also known as LC3). The 212 complete list of proteins differentially represented between WT-infected and control samples 213 is presented in Supplementary Table S2 .
214
Next, we analyzed the data from samples obtained from amoebae infected with either DsopB 215 or DsifA mutants using the same parameters employed for the analysis of the WT-infected 216 samples. In the case of the DsopB-infected samples 1,520 proteins were identified, while 217 1,414 proteins were identified in the corresponding control samples. After manual curation of 218 these two datasets we identified 779 proteins that were shared between both experimental 219 conditions, 253 proteins present only in DsopB-infected samples, and 46 proteins present 220 only in control samples (Figure 5A ). In the case of the DsifA-infected samples 1,542 proteins 221 were identified, while 1,423 proteins were identified in the corresponding control samples. By 222 comparing these two datasets after manual curation we identified 746 proteins shared Supplementary Table S3 . After using the TFold module, we determined that 95 proteins in 231 the SC category and 40 in the C category were specifically enriched in DsopB-infected 232 samples (Figure 6B) . Among the proteins specifically enriched in DsopB-infected samples,
233
we found those related to trafficking (Syntaxin 7, Vti1A, Vps35, ExoC7, GefH); small 234 GTPases (RacC, RacE, RapA and Rab14) and actin-related proteins. Noteworthy, several 235 Rab GTPases were underrepresented in DsopB-infected samples, such as Rab1, Rab2,
236
Rab5, Rab6 and Rab8. The complete list of proteins differentially represented between 237 DsopB-infected and control samples is presented in Supplementary Table S4 .
238
Among the proteins present exclusively in DsifA-infected samples, we found the autophagy 239 related proteins Atg5 and Atg3; the vacuolar proteins Vps37 and Vps51; GAPs and GEFs.
240
The complete list of proteins that are present exclusively in DsifA-infected samples is 241 presented in Supplementary Table S5 . Using the TFold module to analyze the distribution 242 between proteins in these two conditions we determined that 88 proteins in the SC category 243 and 63 in the C category were specifically enriched in DsifA-infected samples (Figure 7B) . Of 244 note, we found proteins related to the same pathways to those present exclusively in DsopB- Supplementary Table S6 .
251
In addition to the analyses described above, we performed a functional clustering analysis 
258
Overall, our fractionation procedure followed by quantitative proteomics allowed us to 259 characterize the SCV composition during D. discoideum infections with S. Typhimurium. Considering the results from our proteomic analyses, we decided to evaluate the intracellular 273 survival of DsifA and DsopB mutants in D. discoideum. We anticipated that these mutants 274 would be contained in a vacuolar compartment unable to support the intracellular survival of 275 the pathogen. Therefore, we performed infection assays in D. discoideum under conditions 276 that have been described by our group (27, 28) (Figure 7) . We found that the number of 277 internalized bacteria was similar between the different strains ( Figure 7A) , indicating that the 278 deletion of genes sopB and sifA does not affect the uptake of S. Typhimurium by D. 279 discoideum. Then, we evaluated the intracellular survival of these strains and observed that 280 the DsifA mutant presented defects at 3 h post infection, and that this phenotype became 281 more prominent at 6 h post infection (Figure 7B) . Similarly, the DsopB mutant also presented 282 growth defects at 6 h post infection ( Figure 7B) . The phenotype shown by each mutant was 283 reverted by the presence of a derivative of plasmid pBAD-TOPO harboring a wild-type copy 
294

S. Typhimurium resides in a vacuolar compartment in D. discoideum
In the present study, we first analyzed the presence of a vacuolar compartment that 296 contained S. Typhimurium in infected D. discoideum cells. To evaluate the presence of such 297 compartment, we employed confocal microscopy and performed bacterial infections using a 298 D. discoideum reporter strain that expresses a component of the vATPase called VatM fused 299 to GFP. This enzyme uses ATP hydrolysis to transport protons across membranes and are 300 composed of two subcomplexes: V1 and V0 (40). VatM is part of the V0 complex and has 301 been localized to the membranes of the contractile vacuole in D. discoideum (47); and in 302 membranes of the endolysosomal system (48), in which vATPase acidifies the lumen of 303 endosomes. It is also important to note that vATPase is recruited to phagosomal and 304 endolysosomal membranes of other cellular models, such as epithelial cells and 305 macrophages. Furthermore, vATPase is also present in the SCV in HeLa and macrophage 306 cells (33, 41, 49, 50) . Therefore, we tested the presence of the vATPase in D. discoideum 
339
In a related study in L. pneumophila, the proteomes of LCVs were compared from D. 
356
GTPases that are enriched in the LCV proteome, as we found that these proteins are not 357 enriched in SCV proteomes. These differences are likely due to the activity of specific 358 effectors secreted by the different bacteria that generate distinct pathogen-specific niches.
359
In the SCV proteomes obtained from D. discoideum infected with the mutant strains we 360 found several proteins involved in degradative pathways, such as ubiquitin ligases, COP9 361 signalosome (a type of proteasome that cleaves ubiquitin conjugates and ubiquitin-like 362 protein conjugates, among other targets) (58, 59) and autophagy related proteins. Autophagy 363 is a highly-conserved process from yeast to mammals, and many genes associated with 364 autophagy (atg) are conserved in amoebae, plants, worms and mammals, emphasizing the importance of this process. Autophagy also controls infections caused by intracellular 366 pathogens, as they can be captured in autophagosomes for degradation. In D. discoideum, 367 autophagy is the main process that allows this organism to fight intracellular pathogens that 368 escape the endolysosomal degradation pathway (60, 61). Pathogens such as M. marinum Salmonella in bone marrow-derived macrophages (31), which is similar to the phenotype we 397 observe in D. discoideum. SopB also plays a critical role in the size control of the SCV and 398 its stability (68). In the case of SifA, it has been shown that sifA mutants are strongly 399 attenuated in mice (69), but they show a higher percentage of escape from the SCV and hyperreplicate in the cytosol of HeLa cells (70). In addition, sifA mutants are defective for 401 intracellular replication in restrictive cell lines such as Swiss 3T3 fibroblasts and RAW 264.7 402 macrophages (69). Hyperreplication of Salmonella has not been described in D. discoideum 403 and we have no evidence of this particular phenotype in this model. Moreover, it has been 404 shown that Salmonella requires SopB and SifA to survive and grow intracellularly in The bacterial strains used in the present study are listed in Supplementary Table S7 . All S.
425
Typhimurium strains are derivatives of the wild-type virulent strain 14028s (71). Bacteria 426 were routinely grown in Luria-Bertani (LB) medium (10 g/L tryptone, 5 g/L yeast extract, 5 g/L 427 NaCl) at 37ºC with aeration. LB medium was supplemented with ampicillin (Amp; 100 mg/L) Table   445 S8). Finally, each mutation was transferred to the wild-type background by generalized 446 transduction using phage P22 HT105/1 int-201, as described (74).
447
For complementation assays, genes sopB and sifA were PCR amplified from DNA obtained 448 from the wild-type strain using primers flanking the promoter region and ORF of each gene 449 ( Supplementary Table S8 ). PCR products were ligated to the pBAD-TOPO vector Supplementary Table S8 . Each plasmid was purified using the QIAPrep Spin Miniprep Kit 455 (Qiagen) and transformed in the corresponding mutant strain for complementation assays. In 456 addition, the wild-type and mutant strains containing the empty pBAD-TOPO vector were 457 also generated as controls. 
461
Amoebae were maintained at 23ºC in SM agar (10 g/L tryptone, 1 g/L yeast extract, 1.08 g/L 462 MgSO4 x 7H2O, 1.9 g/L KH2PO4, 0.78 g/L K2HPO4 x 3H2O, 10 g/L glucose, 20 g/L agar agar) 463 growing on top of a confluent lawn of Klebsiella aerogenes DBS0305928 until phagocytosis 464 plaques were visible. Growing cells were transferred to liquid HL5 medium (14 g/L tryptone, 7 465 g/L yeast extract, 0.35 g/L Na2HPO4, 1.2 g/L KH2PO4, 15.2 g/L glucose) containing Amp (100 466 µg/mL) and streptomycin (Str; 300 µg/mL), and incubated at 23ºC in tissue culture flasks when adherent cells were needed, or in glass flasks with agitation (180 rpm) when cells in 468 suspension were needed. Cells were subcultured and used in the different assays when they 469 reached 70-80% confluence in tissue culture flasks or when they reached exponential phase
470
(1-2 x 10 6 cells/mL) when cultured in suspension. HL5 medium was supplemented with G418 471 (10 µg/mL) when growing the AX2 VatM-GFP strain.
472
Infection assays to detect SCVs by confocal microscopy 473 D. discoideum AX2 VatM-GFP grown in suspension axenically in HL5 medium was used.
474
Amoebae were prepared by three cycles of centrifugation at 210 x g during 5 min at 4ºC and 475 resuspension in 1 mL of Soerensen buffer (2 g/L KH2PO4, 0.36 g/L Na2HPO4 x 2H2O, pH 476 6.0). Next, a suspension containing 1-2 x 10 6 amoeba/mL was prepared after counting viable with Soerensen buffer to remove the antibiotic and centrifuged at 210 x g during 5 min.
Finally, the infected amoebae were lysed using 0.1% Triton X-100, serially diluted in PBS 502 and plated on LB agar to determine CFUs. The internalization of each strain was calculated 503 as intracellular CFUs after the hour of internalization (t=0) divided by the inoculated CFUs.
504
The intracellular survival was calculated as the intracellular CFUs at 3 and 6 h post-infection 505 (t=3 and t=6, respectively) divided by the intracellular CFUs at t=0. Statistical significance 506 was determined by a two-way ANOVA with Dunnett's test. All experiments were performed at 507 least in biological triplicates.
508
Isolation of highly enriched SCVs from infected amoebae 509 Infected D. discoideum AX2 cells were used to obtain a fraction enriched in vacuolar 510 compartments containing S. Typhimurium according to the protocol described in (43), with 511 modifications. Amoebae grown in T225 tissue culture flasks in HL5 medium were washed 3 512 times with Soerensen buffer. Bacteria from late exponential phase cultures were collected by 513 centrifugation at 3,420 x g during 5 min at 4ºC, and suspended in 50 mL of Soerensen buffer.
514
Amoebae were infected using a MOI of 100 bacteria/cell and incubated at 23ºC to allow 515 bacterial internalization. In the case of the wild-type strain 1.2 x 10 8 amoebae were infected, 516 while in the case of the DsopB and DsifA mutants 2.4 x 10 8 amoebae were infected. Next, 517 extracellular bacteria were removed by washing 3 times with Soerensen buffer. Finally, 518 infected amoebae were maintained in Soerensen buffer and incubated during 3 h at 23ºC.
519
After completion of the infection procedure, amoebae were washed 3 times with 520 Homogenization Buffer (HB; 150 mM sucrose, 0.5 mM EGTA, 20 mM HEPES pH 7.4),
521
scrapped from the tissue culture flask, and suspended in 4 mL of HB supplemented with 522 cOmplete™ Protease Inhibitor Cocktail (Roche) and 5 µg/mL cytochalasin D (Sigma-Aldrich)
523
(HB complete), to decrease organelle clumping. Each cell suspension was then transferred 524 to a Dounce homogenizer (Sigma-Aldrich) and lysed by stroking the pestle 35-40 times (1 525 stroke = 1 up + 1 down) until more than 80% of free nuclei were visible under a light 526 microscope. The homogenate was centrifuged at 100 x g during 5 min at 4ºC to remove cell 527 debris, the supernatant was collected, and the pellet suspended in 1 mL of HB complete and 528 centrifuged again. This procedure was repeated 2 times and the supernatants from the 3 529 centrifugations were combined (~6 mL) and defined as PNS. In the case of the PNS from 530 non-infected control, 1 x 10 8 CFU of the wild-type strain were added. Each PNS was loaded 531 on top of a linear 10% (1.08 g/cm 3 ) to 25% (1.15 g/cm 3 ) OptiPrep gradient (Sigma-Aldrich) in 532 HB with a 50% cushion prepared in 14 x 89 mm tubes (Beckman Coulter). Gradients were 533 centrifuged at 210,000 x g during 3 h at 4ºC using a SW-41 swinging bucket rotor (Beckman) 534 in an Optima L-100 XP Ultracentrifuge (Beckman Coulter) with low acceleration and no brake 535 settings. After centrifugation, 12 fractions of 1 mL were collected from the top of the gradient. 
546
Typhimurium 14028s wild-type was prepared. For the fraction samples, an aliquot of 50 µL 547 from F6 to F9 were diluted in 500 µL of HB (for pre-osmotic shock treatment) or in H2O (for 548 osmotic shock treatment). Next, each sample was loaded on different wells of the ELISA 549 plate and incubated during 1 h at room temperature. After that, the plate was washed with 550 PBS and incubated O/N at 4ºC with biotinylated rabbit anti-Salmonella antibody ab35156 551 (Abcam) diluted in blocking buffer (2 µg/mL; 1:2,000). Then, the plate was washed and 552 incubated with Streptavidin-Peroxidase diluted in blocking buffer (Sigma-Aldrich, 1 mg/mL, 553 1:5000) during 1 h at room temperature. Subsequently, the plate was washed 6 times with 554 PBS, the buffer was removed, 100 µL of SigmaFast OPD substrate solution (Sigma-Aldrich) 555 was added, and the plate was incubated during 20-30 min at room temperature protected 556 from light. The reaction was stopped by adding 50 µL of 10% SDS, and absorbance at 450 557 nm was determined in a FluoSTAR Omega microplate reader (BMG Labtech) at 450 nm.
558
Protein precipitation and SDS-PAGE
559
Protein content in each fraction obtained was determined using the Micro BCA Protein Assay 560 kit (Thermo Fisher Scientific) according to the manufacturer instructions. Then, each sample 561 was precipitated using the chloroform/methanol method (82). To do this, a volume of sample 562 containing 20 µg of protein was mixed thoroughly with 4 volumes of methanol, and then 1 563 volume of chloroform was added and mixed. After that, 3 volumes of milliQ water were 564 added, the mixture was thoroughly vortexed and then centrifuged at 16,100 x g during 10 min 565 at 4ºC. The organic layer was discarded and 3 volumes of methanol were added, mixed 566 thoroughly and centrifuged as mentioned. Finally, the supernatant was discarded and the 
